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Objectives: This study investigated the association between work-related musculoskeletal disorders (WMSDs) and work ability among nurses in South-west Nigeria.
Methods: A cross-sectional survey was conducted with 135 nurses (126 females and 9 males) in tertiary, secondary, and private hospitals in Lagos state using 2 validated standard self-administered questionnaires. The instruments captured information on personal characteristics, and reported on WMSDs and work ability using the Modified Standard Nordic Musculoskeletal Questionnaire and Work Ability Index (WAI). 
Results

Introduction
Musculoskeletal disorders (MSDs) are widely known as the cause of severe long-term pain and physical disability that affect hundreds of millions of people worldwide.
1 Workrelated musculoskeletal disorders (WMSDs) are common among health care workers including professional nurses, and can lead to permanent disability, loss of work hours, and the need for long-term medical care. 2 The nursing population constitutes about 33% of the hospital workforce, and nurses are at a high risk, accounting for 60% of reported occupational injuries. 3 It is estimated that 12% of nurses leave the profession annually, and 52% complain of chronic lower back pain. 2 The combination of high demands and low decision latitude, as well as high efforts and low rewards are prospective risk factors for common mental disorders among nurses. This suggests that the psychosocial work environment is important for mental health. 4 The job requirements of nurses are to maintain patients' hygiene, look after their needs, and provide them with medication. These requirements predispose them to developing MSDs. 5 Work ability is defined as the worker's capacity to perform a job considering work demands, health, and mental resources. 4 Work ability is the sum of factors enabling employees in a certain situation to manage their work demands successfully. 6 Previous studies addressed the determinants of work ability in occupational populations with predominantly physical work demands such as construction workers, 7 petrochemical industry workers, 8 and hairdressers. 9 Based on these studies, it was deduced that work ability in such occupations is influenced by various factors like health problems, lifestyle, individual characteristics, and work-related risk factors. 7, 9 WMSDs are a significant cause of health problems among the working population. 10 Impaired work ability is believed to be the result of an imbalance between job demands and individual resources. Therefore, work characteristics such as working conditions and job demands are key determinants of work ability.
11
Studies have been conducted on the WMSDs of nurses in different parts of the world 12, 13 and some parts of Nigeria, 3, 14, 15 as well as on the work ability among nurses in some parts of the world. 16, 4 However, there is a paucity of data on the work ability of nurses and association between WMSDs and work ability of nurses in Lagos state, south-west Nigeria.
Thus, there is a need to determine the association between WMSDs and the work ability of nurses in Lagos state, South-west Nigeria.
Materials and Methods
Research design
A cross-sectional survey design was employed.
Subject selection
This study involved 135 practicing nurses, who were recruited consecutively from selected teaching, general, and private hospitals in Lagos state. Nurses with more than one year of post basic practice and those still actively practicing were included in the study. Retired nurses and those who incurred other injuries within the past one year were excluded from the study.
Procedure for data collection
Before this study commenced, Ethical approval (Approval number: ADM/DCST/HREC/APP/2101) was sought and obtained from the Health Research and Ethics Committee of the Lagos University Teaching Hospital (LUTH), Idi-araba, Lagos state and the Health Service Commission.
The aim and objectives of this study were clearly explained to the subjects, who were also assured of the confidentiality of their responses. Written informed consent was obtained from all subjects after explaining the objectives of the study to them. A letter of introduction was also provided to the subjects after informed consent was obtained to briefly explain the questionnaire.
Information on subjects' demographic variables such as age, weight, height, sex, current area of practice, rank/cadre, year of graduation, years of professional experience, specialty area, work status in the last 12 months, work setting, and number of hours per week was collected.
The questionnaire was self-administered, personally distributed to practicing nurses in Lagos state, and collected after each subject had completed it during visits to various nursing departments in teaching, general, and private hospitals in Lagos state.
A closed-ended structured questionnaire, drafted and modified from the short standardised and validated Nordic Musculoskeletal Questionnaire (NMQ) 17 for investigating work-related musculoskeletal symptoms in working populations was employed in this study. A previous study 3 in Nigeria utilised this modified version, and found it suitable for the Nigerian environment and culture.
The questionnaire consists of the following four sections. Section A: Consists of information on workers' sociodemographic data including age, height, weight, sex, specialty area, work setting, year of experience, and duration of work, as well as information on frequent working patterns.
Section B: Consists of items that describe the point and 12-month prevalence of WMSDs, the onset thereof, most significant WMSDs, and the parts of the body affected. The symptom survey section of occupational health in the nursing practice domain was modified in the standardised Nordic questionnaire. 17 Section C: Includes items on perceptions of job risk factors that may contribute to the development of WMSDs.
Section D: Seeks information on the coping mechanisms used to minimise the risk and effects of WMSDs.
The Work Ability Index (WAI) questionnaire consists of seven dimensions, namely: (i) current work ability compared with the lifetime best, (ii) work ability in relation to the demands of the job, (iii) number of current diseases diagnosed by a physician, (iv) estimated work impairment due to disease, (v) sick leave during the past year (12 months), (vi) own prognosis of work ability two years from now, and (vii) mental resources (worker's life in general at work and during leisure time).
These dimensions were derived as the sum of ten items. Possible scores range from 7e49. Subjects with a WAI score of 36 or lower are classified as having low work ability, and those with a WAI score of 37 and higher as having satisfactory work ability. 18 More recently, the validity and reliability of WAI has been studied and confirmed as adequate. 19 
Data analysis
The data obtained from this study were analysed using the Statistical Package for Social Sciences (SPSS) windows version 22 and summarised using descriptive statistics of the mean, standard deviation, bar chart, pie chart, frequency, and percentages. Inferential statistics of the chi-square test were used to determine the association between variables at an alpha level of p 0.05.
Results
In total, 143 copies of the questionnaire were distributed, of which 135 were returned, with a response rate of 94.41%. Therefore, 135 questionnaires were considered valid for analyses.
The majority of the respondents (46, 34.10%) were in the 31e40 year range, followed by those in the 21e30 year range (31, 23%). Only 28 respondents (20.70%) were older than 50 years. The mean age of respondents is 40.23 AE 10.538 years. Furthermore, 126 (93.30%) respondents are female, and only 9 (6.70%) male. In addition, 48 (35.60%) are obese with a Body Mass Index (BMI) greater than 30, while 6 (4.405%) are underweight.
The point prevalence rate of WMSDs was 95 (70.40%) for all respondents. Of the 135 respondents, 81 (60.00%) complained of musculoskeletal pain in the last 12 months. The 12-month prevalence rate of WMSDs was highest for the lower back 35 (43.20%), followed by that for the knees, shoulders, and upper back, with the same prevalence of 8 (9.90%). It was lowest for the fingers and thumbs 1 (1.20%) ( Table 1) .
It was observed that respondents aged between 31 and 40 years reported the highest 35 (76.10%) 12-month prevalence of WMSDs. Most respondents 132 (97.80%) worked full time, 130 (96.30%) work 40 hours or more per day. In total, 71 (52.60%) respondents had more than ten years of experience.
There Table 2) .
The current area of practice for most respondents 110, (81.50%) is the clinic, while only 4 (3.00%) reported their current area of practice as academic. Of the respondents, 39 (28.90%) have the highest rank of nursing officer I, 1 (0.70%) was at the lowest rank of assistant director, and 1 (0.70%) was a principal nursing officer. The mean year of graduation is 15.72 AE 10.379 years.
Furthermore, 115 respondents (85.20%) had post basic nursing qualifications, and 86 (63.7%) work in tertiary hospitals. The specialty areas of respondents varied from midwifery (76, 56.30%) to ear, nose, and throat (1, 0.70%), respectively (Table 3) .
No significant association was evident between respondents' specialty area (p ¼ 0.787), work setting (p ¼ 0.542), and 12-month prevalence of WMSDs.
The results indicate that the highest percentage of respondents 31 (38.30%) experienced their first episode of a WMSD in the first five years of clinical practice. Two (2.50%) had their first episode of a WMSD before training as a nurse. Most respondents 67 (82.70%) reported the gradual onset of WMSDs, while 10 (12.30%) reported the sudden onset thereof. Of all respondents who indicated having WMSDs, only 59 (72.80%) sought treatment from other health practitioners for the conditions, and 16 (18.50%) changed their area of specialty.
Information on preventing occupational hazards
This study revealed that 56 (69.10%) respondents received training on preventing occupational hazards. Only 13 This study revealed that getting help in handling heavy patients (65, 48.10%), modifying nursing procedures 59 (43.70%) to avoid stressing an injury, and modifying the position of the nurse 57 (42.20%) as respondents' top three coping strategies to ameliorate the risk of WMSDs.
Respondents' work ability
In total, 125 (92.60%) respondents reported that their work was physically and psychologically demanding, and 10 (7.40%) respondents reported that their work was physically demanding. Most, 69 (54.10%) of the respondent reported that their work ability was rather good (Table 4) .
A significant association was evident between sex (p ¼ 0.047), work status (p ¼ 0.020), and respondents' work ability (Table 5) . Table 6 shows no significant association between work setting (p ¼ 0.695), specialty area (p ¼ 0.535), and respondents' work ability. Table 7 indicates no significant association between the 12-month prevalence of WMSDs of respondents and work ability (p ¼ 0.406). Current diseases varied from those accidently caused by other diseases. The highest rate of respondents' self-diagnosis of current diseases was 36 (26.70%) from MSDs, while the highest diagnoses made by a physician was injury due to an accident 20 (14.80%). Furthermore, 10 (7.40%) respondents reported a diagnosis of both cardiovascular and respiratory diseases.
Discussion
Previous studies showed that musculoskeletal problems are particularly common in health care workers in direct contact with patients. 20, 3 This study was conducted to evaluate the prevalence of WMSDs and work ability of nurses in Lagos state, Nigeria. The response rate for this study was 94.41%, consistent with a similar study in Thailand by Jin et al. 21 with a response rate of 97.20% and higher than the 78.00% reported by Fabunmi et al. 14 in Oyo state, Nigeria.
This study revealed that the 12-month prevalence of WMSDs among nurses was 60.00% across different parts of the body (lower back, knee, shoulder, neck, wrist/hand, ankle/feet, fingers, hip/thigh, upper back, and elbow). The prevalence reported in this study was less than that in previous studies on nurses by Raithatha et al. 5 in India (89.20%) and 80.00% in Uganda by Munabi et al. 22 This might be because Lagos state is a metropolitan state, and the nurses are well informed about their condition in the course of their profession. This study revealed that there were more female than male nurses, which concurs with previous studies, 3 but differs from research by Ajibade, 15 which included more males than females.
A high percentage of the nurses in this study experienced their first episode of symptoms of WMSDs in the first five years of clinical practice, which is in line with a report by Tinubu et al., 3 who studied nurses in Ibadan, south-western Nigeria. This could be attributed to the vigorous working style and role in the early years of practice compared to later years of practice.
It was observed in this study that the lower back (43.20%) was the most affected part of the body. The prevalence of lower back pain found in this study was within the ranges reported in Nigeria (44.10%) 3 and India (48.20%). 13 The high prevalence of lower back pain reported in this study supports the findings of Choobineh et al., 23 but contradicts Jin et al., 21 which reported the shoulder as the most common location of MSDs among nurses in Thailand. Among nursing professionals, lower back pain was the most common WMSD with an annual prevalence of 40e 50%. 24 Lifting patients in bed, transferring them out of bed, and lifting them from the floor were job activities nurses most commonly reported as sources of back pain 25 . This study revealed that almost half the respondents are obese, which may be attributed to the nature of their occupation. Obesity is assumed to cause pain by increasing the mechanical stress on weight-bearing joints. 26 In this study, 59% of nurses sought treatment for their WMSDs, higher than the 30.30% reported by Tinubu et al. 3 From this study, getting assistance or support staff to handle heavy patients, modifying nursing procedures to avoid re-injury, and modifying the patient/nurse's position were the top three coping strategies used to ameliorate the risk of WMSDs. Furthermore, in this study, the nurses working full time had more WMSDs than those working part time.
Working in awkward and cramped positions (71, 52.60%) was the most perceived job risk factor of WMSDs among the nurses in this study. This contradicts Tinubu et al., 3 who reported working in the same position for a long time as the most perceived job risk factor.
The results of this study indicate no significant association between respondents' age and a 12-month prevalence of WMSDs among nurses. The highest prevalence was among subjects aged 31e40 years, supporting the findings of Anap et al. 13 and Tinubu et al., 3 and contradicting the results of Ajibade et al., 15 who reported that nurses aged from 26 to 31 years had the highest prevalence of WMSD in Osun state.
The results of this study indicate that the relatively higher risk of WMSDs among nurses with more than ten years of clinical experience and lower risk among nurses with six to ten years of experience, respectively. However, this result might be attributed to chance, rather than a true effect, as the Chi square test of association did not reveal a significant association between rate of WMSDs and number of years of clinical experience.
In this study, there was no significant association between sex, working hours, years of experience, and 12-month prevalence of WMSDs among nurses. This is similar to the findings of Munabi et al. 28 for nurses in Uganda. This simply means that sex, working hours, and years of experience do not determine the 12-month prevalence of WMSDs. There was also no significant association between specialty area, work status, work setting, and a 12-month prevalence of WMSDs among nurses in this study.
The work environment, work organisation, and workload are variables that influence the WAI. 27 In this study, there was a substantial prevalence (47.40%) of the increased work ability (scores > 37 points) of nurses. The overall WAI score obtained in this study was similar to those in previous studies on fire-fighters in Belgium 18 and construction workers in the Netherlands. 7 The results of this study indicated that 7.40% of respondents perceived their work demands as physically demanding, while 92.60% perceived their work to be both physically and psychologically demanding. A previous study by Pacheco 9 on hairdressers in Rio de Janeiro reported that 29.25% of the participants perceived their work ability to be physically demanding, while 59.43% considered it both physically and psychologically demanding.
In this study, the prevalence of respondents' self-diagnosis of current diseases due to MSDs, accidents, skin disease, and neurological or sensory disease was 26.70%, 21.50%, 17.00%, and 8.90%, respectively. This renders MSDs the most frequently self-diagnosed disorder among nurses in Lagos state. The results showed that even nurses selfdiagnose and probably self-medicate.
Furthermore, the results of this study showed that 47.40% of the respondents had good work ability. This result corroborates a study by Godinho et al. 28 on technical administrative workers.
There was no significant association between age, working hours, years of experience, specialty area, work setting, and work ability. Previous research on physically demanding jobs demonstrated that work ability is negatively influenced by older age. 29, 7 In this study, a significant association between respondents' sex, work status, and work ability was evident, which may be attributed to the fact that the number of female nurses outweighed that of males. In addition, nurses working full time tend to experience higher mental psychological demand because of their work than those working part time.
Limitations of the study
The limitations of this study included the inadequate responses of nurses and unwillingness to fully answer the questions in the questionnaire, because of the number of items and their busy schedules. It was also assumed that the responses given by the nurses were true.
Conclusion
Based on the results of this study, the following conclusions were reached.
There is a high prevalence of the symptoms of WMSDs among nurses in Lagos state. The lower back is the most commonly affected part of the body. The most commonly used coping strategy to ameliorate the risk of the symptoms of WMSDs is getting help in handling heavy patients. The job risk factors mostly reported by nurses is working in awkward and cramped positions. There was good work ability among nurses in Lagos state, which was not influenced by the prevalence of the symptoms of WMSDs. However, sex and work status significantly influenced the work ability of the respondents in Lagos.
Recommendations
Therefore, it is recommended that nurses be enlightened on the high prevalence of the symptoms of WMSDs and possible predisposing factors. They should undergo ergonomic training and be educated on lifestyle health promotion programs like exercise, lifestyle modification, diet, physical activity, and weight management to prevent the symptoms of WMSDs and improve their work ability.
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